Neuroprotection in Parkinson models varies with toxin administration protocol.
Numerous factors contribute to substantia nigra pars compacta (SNc) dopamine (DA) neuron death in Parkinson's disease (PD), thus complicating the search for effective neuroprotective agents for this disease. Although the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated mouse has been widely used for assessing neuroprotective agents for PD, the pathological processes resulting from MPTP exposure can vary greatly depending upon the MPTP administration protocol. This study assessed the degree to which the neuroprotective efficacy of particular agents may depend upon the MPTP administration protocol (i.e. acute vs. subacute toxin administration). Endpoints analysed were changes in tyrosine hydroxylase (TH) and NeuN cell numbers in the SNc, striatal DA and metabolite levels, and striatal TH+ fiber density. The efficacy of putative neuroprotective agents [i.e. LIGA 20, nicotinamide and pramipexole (PPX)] varied depending upon the MPTP administration protocol. LIGA 20 spared striatal DA levels in both MPTP models, while nicotinamide was only effective in the acute toxin administration model and PPX was only effective in the subacute model. In both MPTP models, LIGA 20 and nicotinamide significantly spared DAergic neurons; PPX only spared DAergic neurons in the subacute model. Only acute MPTP-treated mice that received nicotinamide had a significant sparing of striatal DAergic fibers. These results underscore the need to assess putative neuroprotective agents for PD in multiple animal models using multiple endpoints. This strategy may better identify compounds with broad neuroprotective/neurorestorative profiles that may be more likely to be clinically effective.